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Abstract 
In tropics and subtropics livestock production challenged by the many factors and among them, the availability 
and quality of feed resource is a critical and major cause for such low a production particularly during dry seasons. 
It is important to advice the livestock producer to overcome the nutritional deficiency phenomena and many 
researchers has reported that understanding the role legume forage supplementation in  livestock production,  due 
to forage legumes are being utilized valuable supplementary sources of protein, energy, minerals and vitamins to 
the livestock production system. The valuable legume forages are important, however, the forage legume have 
contained bioactive substance that generated mostly in leguminous feed stuff that either beneficially or determinant 
effect on livestock performance.  On the other hand, the availability of information on bioactive substance and 
knowledge on feeding practice of livestock are limited. This literature review is focused on bioactive substance 
that prevailed in legume forages and the feeding effect of these bioactive substances on total Nutrient intake, 
Growth performance and Digestibility of nutrients by ruminant and mono gastric livestock. Finally in this review 
also attention was give to beneficial effect of bioactive substance such as role of bioactive substance recycling 
nutrients, improving microbial efficacy and health aspect  were discussed vividly. 
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1. INTRODUCTIONS  
Different studies confirmed that livestock production in tropics and subtropics hindered by the many factors. 
Among the factors, the feed shortage both in quality and quantity is a critical and major cause for a low production 
particularly during dry seasons (Mengistu, 2002; Mengistu and Amare, 2003; Zegeye, 2003; Amede et al., 2005; 
Duguma et al., 2012; Seyoum and Zinash, 1995; Ørskov, 1998; Tolera, 2007; Solomon, 2010 and Alemayehu, 
2004). On the other hand, livestock production especially in Pastoral and Agro pastoral production system, 
livestock population which is totally has been depended on the feed from natural pastures is estimated to covers 
80-90% of the livestock feed resource (Mengistu, 2006) and hence, the nutrient bioavailability to the livestock 
production from a such feed resource is very poor and to such an extent that livestock may not fulfill the energy 
requirement to maintain their bodyweight. This has been resulted in body weight loss and reduction of production 
and productivity (Galmessa et al., 2013) and made the communities that have been relied on livestock production 
made less benefit from prevailed production system. To overcome the nutritional deficiency, many researchers 
had been reported that understanding the role legume forage and livestock production has been played a 
significance role in livestock production due to forage legumes are being utilized  valuable supplementary sources 
of protein, energy,  minerals and vitamins to the livestock production system and boosted production(Barry et al. 
1986; Goodchild and Mcmeniman, 1994; Makkar et al. 1996; Dana et al. 2000; Tolera and Sundstøl, 2000a; 
Schultze-Kraft & Peters, 1997; Savon, 2005). Even though, supplementing livestock (ruminant livestock and mono 
gastric livestock) with valuable legume forages are imperative, however, the forage legume (Herbaceous and tree 
legumes) has been contained bioactive substance (Gatehouse & Boulter, 1983; Price et ai., 1980; Bressani, 1985). 
Bioactive substance is a substance that generated mostly in leguminous feed stuff that either beneficially or 
adversely affects livestock performance (Reed et al., 1990; Mueller-Harvey and McAllan, 1992; Gatehouse & 
Boulter, 1983; Price et ai., 1980; Bressani, 1985; Gül et al., 2005). It is clear that the inclusion level of feed 
resource legume based on animal diets brings about a number of undesirable effects such as reduced protein 
deposition, altered digestibility and absorption of nutrients and impairment of the immune response, which have 
been attributed due to the presence of various bioactive substance and to a poor sulfur amino acid content (Martinez 
et al., 1992; Mahmood and Smithard, 1993; Marzo et al., 2002). On the other hand, the availability of information 
on bioactive substance and knowledge on feeding practice of livestock (ruminant livestock and mono gastric 
livestock) are limited.  Therefore, review  the baseline information  and research output available  on the  bioactive 
substance is  so important to readers or livestock producers  in order attain goals of high animal productivity and 
production (Crowder and Chheda, 1982) because the attainment of production goals depends upon the feeding 
value of feed resource (Humphreys, 1991). Therefore the objective of this paper is reviewed with following 
objectives.  
• To review the bioactive substance that prevailed  in legume forages; 
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To review the feeding effect of bioactive substance of legume forage on Nutrient intake, Weight gain and 
Digestibility of nutrients by ruminant and mono gastric livestock  
 
2. What are bioactive substances?  
 Bioactive substance is substance that   widely distributed and being biologically-active constituents throughout 
the legumes forages, particularly in legumes that used as livestock feeding stuff and in Human Nutrition and their 
content in legume forage affected by species, stage of harvesting and morphology of plant   (Barry, 1989; Assefa 
et al., 2008; Igile, 1996 Piluzza et al., 2000; Hearing et al., 2007; Molle et al., 2009; Theodoridou et al., 2010, 
2011; Guglielmelli et al., 2011; Piluzza et al., 2000; Molle et al., 2003 and Theodoridou et al., 2010). Generally it 
is well known that legume plants were acquired bioactive substance from fertilizer, pesticides and several 
naturally-occurring chemicals (Teguia and Beynen., 2005; Miega, 1987; Duc, 1998; Wiryawan and Dingle, 1999; 
Igile, 1996; Zenk, 1991). The bioactive substance that found in legume forages are Saponins, Tannins, Flavonoids, 
Alkaloids, Trypsin (protease) inhibitors, Oxalates, Phytates, Haemagluttinins (lectins), Cyanogenic glycosides, 
Cardiac glycosides and gossypol and which have been lead to deleterious to animal productivity and production 
and evidently advantageous to human and animals health if consumed at appropriate amounts (Kersten etal., 1991; 
Sugano et al; 1993; Oakenfull and Sidhu, 1989; Soetan, 2008).  
Table 1: Summarized the bioactive substance presented in different legume forages (Herbaceous and Tree) 
Legume forages Bioactive substance  Plant parts                              
References 
Cow pea Trypsin inhibitors, Phytic acid and 
Tannins 
Leaf and Seed  [1]; [2]; [3]; [4]; [5]; [6] . 
Lablab purpureus Trypsin inhibitors and Phytate  Leaf [7];[8] ; [9]; [10]; 
Cajanus cajan Typsin, Chymotrypsin, Amylase 
inhibitors, Tannins, Saponins, 
Cyanide, Phytic acid and oxalate 
Leaf and seed  [11]; [12] [13] 
Leucaena 
leucocephala 
Cyanogens, Saponins, mimosine Leaf [14] 
 
Ficus polita  Tannin, Saponin,  Oxalate, HCN   Leaf and Seed   [15]; [16] ; [17] [18]; [19] 
Ziziphus 
abyssinica 
Tannin, Saponin,  Oxalate  Leaf and Seed    [20] ; [21] ; [22];[23]  
Acacia tortilis Phenolic and Tannin  Leaf [24] 
Balanites 
aegypiaca 
Phenolic and Tannin  Leaf [25] 
Accacia Nilotica  Tannin Leaf and Seed [26] 
[1]Makinde et al., 1997; [2]Asante etal. 2006; [3]Ikhlas ibrahim and Sirelkhatim Balla, 2014; [4]Akinyele ,1989; 
[5]Teguiam and Beynen, 2005; [6] Amaefuil et al., 2005 ; [7]Deka and Sarkar, 1990;[8] Shastry and John, 1991; 
[9]Ahmed and Nour, 1990; [10]Devaraj and Manjunath, 1995; [11]Farris and Singh, 1990;[12]D’mello1995; 
[13]Netsant and Yonatan kassu, 2015; [14] Kumar, 2003; [15]Osuga et al., 2006; [16] Le Houerou, 1980; 
[17]Akinsoyinu  [18]Onwuka, 1988; [19]Njidda, 2010; [20] Osuga et al., 2006; [21] Le Houerou, 1980; [22] 
Akinsoyinu and Onwuka, 1988;[23] Njidda, 2010; [24]James Ombiro et al., 2013; [25]James Ombiro et al., 
2013;[ 26]A Abdulrazak et al., 2005. 
 
3. Effect of Bioactive Substance on Nutrient intake  
Bioactive substance which found mostly legume forage either positively or adversely correlated to the nutrient 
intake by mono gastric and ruminant livestock.   The research conducted by the  Uguru et al.(2014 )  to evaluate  
different level of  Acacia nilotica pods meal supplementation  on daily nutrient intake by  growing  Red Sokoto 
Goats demonstrated that the  daily nutrient intake by goat  declined as the level of Acacia pods inclusion increased 
from 262.16g in 25% Acacia pods level to 225.30g in 100% Acacia pods level. On the other hand, correspondingly, 
research finding by Makaranga (2002) who reported that there was reduction in DM intake and CP intake in sheep 
fed browse diets containing bioactive substance such as tannins when they compared the highest nutrient intake 
(601.87g) recorded in 25% Acacia pod meals.   However, there was controversial idea to Uguru and others study 
reported by Araya et al., (2003) which attested that nutrient intake increased dramatically with an increase in the 
amount of A. tortilis pods in the rations of goats, up to 75% level. The tannin is one of the bioactive substances 
which has determinant effect in reducing nutrient intake by the ruminant livestock through the formation of the H-
bonds, hydrophobic interactions and induce their bitter and astringent taste (Jeroch et al., 1993).  Conversely, 
Waghorn et al.( 1994a), observed that bioactive substance presented in Lotus pedunculatus  decreased ruminal 
turnover and rate of digestion hence  decrease  nutrient intake by the  sheep fed pure diets of Lotus pedunculatus 
in comparison to those  sheep fed on L. pedunculatus along with polyethylene glycol. Understanding at what level 
of bioactive substance can be decreased nutrient intake imperative because Aerts et al.(1999 )and Min et al.(2003) 
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confirmed that moderate bioactive substance concentrations (<50 g kg  DM) enhance forage nutritive value in 
grazing ruminants by reducing protein degradation by rumen bacteria and increasing protein degradation in the 
intestine, without depressing rumen fibre digestion or voluntary intake. Likewise, the mono gastric livestock more 
sensitive to feed that contained more bioactive substance when we compared to ruminant livestock due to absence 
of micro organism which has played role in reducing size of bioactive substance by cracking and digesting them.  
Different authors confirmed that mono gastric Livestock such as poultry and pigs feeding experiment the nutrient 
intake by them was depressed when the rations that contained bioactive substance such as tannin,  level from 0.5 
to 2% and while levels from 3 to 7% can cause death of them (Kumar and D’Mello, 1995; Ola et al., 2005; Ahmed 
et al., 1991; Longstaff and McNab, 2007). Moreover on the other hand, the research conducted by B.M. Dousa et 
al.(2011) in order to evaluate the inclusion of some raw legume grains as Broiler Chicks Concentrates 
demonstrated that broiler chicks fed  ration contained 10% raw legume, the total nutrient intake  reduction(2500.62 
g/day/chick) was observed when  it was compared to control group (3042.64 g/day/chick). This may be attributed 
to a high level of bioactive substance (inhibitors) in raw legume forages(Ene-Obong,1995).   
 
3.1 Effect of Bioactive substance on Growth performance of livestock 
The growth performance is important parameters in livestock nutrition and it is altered by total nutrient intake and 
availability of nutrients in the livestock diet. Different research report on effect of bioactive substance on growth 
performance of livestock has demonstrated that feeding livestock with feed that contained high amount of bioactive 
substance leads to decrease/slow the growth performance of livestock through inducing low total nutrient intake 
and slow true digestibility of nutrients such as essential amino acid (Tanner et al., 1990).  Meanwhile, Reed et al. 
(1990) demonstrated that animal fed on diet A. sieberiana and A. cyanophylla pods and leaves exhibited  that  low 
total nutrient intake and low growth rates were also observed and this is attributed due to A. sieberiana and A. 
cyanophylla pods and leaves  have contained high amount of bioactive substance such  tannins .  Also, Araya et 
al., (2003) reported that growth performances (body weight gains) of Red Sokoto goats increased with an increase 
in the amount of A. tortilis pods in the rations of goats, up to 75% level and the highest WG of 6.22kg recorded in 
25% Acacia pods inclusion and similar value 6.23kg also reported by Yahaya (2011) when A. seyal del. fed to 
sheep as supplement. Conversely, also Emiola et al. (2005)  reported that they observed  poor growth  performance 
of broiler chickens that fed on ration formulated from  raw cow pea and however, the improved weight gain in 
birds  that fed on ration formulated from the dehulled - cooked cowpea and dehulled – roasted cowpea that cooking 
and roasting improves the nutritive value of grain legumes (Ologbobo,1992). On the other hand, Cyanogenic 
glucoside could be hydrolysis and yields to toxic hydrocyanic acid and cyanide ions inhibit several enzyme systems 
which have pivotal role in the growth. Then the growth hormone activity and depress growth through interference 
with certain essential amino acids and utilization of associated nutrients (Osuntokun, 1972). 
 
3.2 Effect of Bioactive substance on Nutrient Digestibility  
The digestibility of a nutrient is most accurately defined as the proportion that is not excreted in the faeces and 
that is, therefore, assumed to be absorbed by the animal. It is commonly expressed in terms of dry matter and as a 
coefficient or a percentage. When present in large quantities of bioactive substance in the ruminant ration (>50 g 
kg _1), it can be induced determinant effect on nutrition of ruminant livestock by reducing protein digestibility (by 
inhibiting digestive enzymes or by direct systemic toxicity), leading to a reduction in feed intake, adverse effects 
on rumen fermentation and significantly depressed digestibility of almost all nutrients (Barry, 1989). According 
to Iji et al. (2004) report demonstrated that the ideal digestibility of nutrients such energy (Carbohydrate), protein, 
Amino acids especially Arginine and Leucine by broiler chickens were reduced as dietary tannin level rose to 
20g/kg diet and beyond. Moreover, amino acids such as Methionine and Phenylalanine were negatively affected 
at tannin content in the ration was at 25g/kg. Similarly, other study reported by Oke et al. (2004) confirmed that 
protein efficiency ratio (PER) and net protein ratio are adversely correlated with bioactive substance. Feed 
conversion efficiency increased with increasing level of tannin up to 15g/kg diet while pancreatic and jejenal 
enzymes activities were not disturbed (Iji et al., 2004). Different authors reported that present of more Tannins 
content livestock ration could be reduced protein digestibility through the formation of complexes and the 
inhibition of activities of proteolytic enzymes in digestive secretions (Ahn et al., 1989; Kumar and D’Mello, 1995; 
Grosjean et al., 1999). The affinity of tannins for protein has been observed to increase with increase in molecular 
size of tannin. However tannin with extremely large molecular weight lose their affinity for protein and become 
insoluble (Kumar and Horigome, 1986). According to Steendam et al.( 1998) study to evaluate the feeding effect 
of Pigs fed a tannin-rich feed had been demonstrated that  a lower apparent ileal digestibility of Nitrogen, but there 
was no significant decrease in true ileal nitrogen digestibility. Conversely also, Nobuyoshi et al.( 2005) and Ozturk 
et al.(2005) reported that the livers of chicks which fed on legume forages caused only sinusoidal dilatations, 
vascular disorders, hepatic lesions and increased arterial flow. In swine feeding tannins depress protein utilization, 
damage the mucosal lining of the digestive tract, alter the excretion of certain cat ions and increase excretion of 
proteins and essential amino acids. Pigs fed a tannin-rich feed had a lower apparent ileal digestibility of nitrogen, 
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but there was no significant decrease in true ileal nitrogen digestibility (Steendam et al., 1998; Makkar, 2007; 
Cannas, 2008).  
On the other hand, Trypsin and chymotrypsin inhibitors inhibited the digestibility of protein by binding 
with trypsin and Chemotrypsin  in the small intestine, preventing protein digestion and similarly, impart bitter or 
unacceptable taste to the legumes, causing decreased digestibility and absorption of divalent metal ions such as 
F2+, Zn2+ (Abdu et al, 2008).  Phytate is on the other hand, regarded as the primary storage form of both phosphate 
and inositol in legume seeds and grains as a potent natural anti-oxidant (Mueller I, 2001). Mono gastric animals 
are unable to digested feed that contain phytate due to lack of phytase enzyme in their stomach (Harold, 2004), 
which leads to result in minerals such as zinc, calcium, and magnesium deficiency, reduction and 
absorption(Rimbach et al., 2008).The intestinal apparent digestibility of phytate in pigs varies widely, between 0 
and 25% (Rubio et al., 2006).  Lectins are sugar-binding glycoprotein, which are classified as toxic and in line 
with growth inhibitory (Grant, 1989), or essentially non-toxic or beneficial (Grant et al., 1995). Toxic lectins 
generally coagulate the erythrocytes, which can affect the immune system (Jeroch et al., 1993), or disrupt nutrient 
absorption in the intestines by shedding the brush border membrane of the entrecotes (Makkar, 2007).  They act 
in the small intestine by interfering in the absorption of the end-products of digestion by binding and disrupting 
the epithelial cells (Dixon et al., 1992). They also induce pancreatic enlargement and increase protein secretion, 
causing lower N retention, lower growth and lower feed efficiency in mono gastric animals (Perrot, 1995). Phytate 
Non-protein amino acids occur in un conjugated forms in many plants, especially in legumes seed, which binds to 
minerals and pyridoxalphosphate (Makkar, 1991), decreasing the activity of the enzymes that require them as co-
factors, and ultimately inhibiting metabolic pathways (Sastry & Rajendra, 2008;  Kumar, 2003). Oxalates, which 
is high concentration in some tropical legume forages and grass and has limited the availability minerals such as 
calcium, magnesium, and iron (Weiss, 2009; Rahman et al., 2011).  
 
4. Important role of Bioactive Substance  
Different research finding has demonstrated that bioactive substance important advantage even though, well know 
with determinant effect. Woodward (1988) and Robbins et al. (1987) reported that bioactive substance may 
increase the efficiency of urea recycled through the lower the rate of protein degradation and damnations. The 
plasma urea Nitrogen, NH3, and urinary N loss was lower in which ruminant animals are fed on  legumes that 
contained bioactive substance  such as tannin may increase the glycoprotein content and excretion of saliva, which 
could lead to more N recycled (Woodward, 1988). On the other hand, bioactive substance has played significant 
role in microbial efficiency through may be increase microbial yield and non-ammonia nitrogen flows to the 
duodenum greater than Nitrogen intake for forage legumes that contain tannins (Reed et al., 1990). Pertaining to 
livestock   health aspect, over the last few years ago, the dietary role of bioactive substance such as tannins is 
receiving increasing interest as they may reduce the number of gastrointestinal parasites in mammals 
(Athanasiadou et al., 2000). Elizondo et al. (2010) and Hara (1997) demonstrated that condensed tannins have 
proven to have antimicrobial and anti gastrointestinal bacteria colonization in chickens and pigs. Multiple reports 
suggested that the efficacy of bioactive substance (tannins) in the control of zoonotic pathogens like 
Campylobacter and Salmonella. The antimicrobial activity of various hydrolysable and condensed tannin-rich 
extracts against Campylobacter jejuni reveals that tannins inhibit the growth of this bacterium (Anderson et al., 
2012). It has been observed that condensed tannins may be less efficient than hydrolysable tannins in controlling 
Campylobacter jejuni when high concentrations of amino acids and soluble proteins are present (Anderson et al., 
2012). Subsequent results from this research group confirm the in vivo effects of tannins in a broiler necrotic 
enteritis model reducing the incidence and severity of gross lesions and improving the productive performance of 
broiler chickens (Redondo et al., 2013b) due to its strong bactericidal activity against Clostridium perfringens, 
most ingested tannin do not remain in the feces because it is hydrolyzed and degraded in the intestinal tract. The 
ingestion of tannic acid causes constipation so it can be used to treat diarrhoea in the absence of inflammation 
(Phytolab, 2007). Moreover, tannins are anti-oxidants and can improve resistance to heat stress (Liu et al., 2011).  
 
VII. Summary and Conclusions 
 Legume forages are used as protein feed sources for feeding livestock contributes to improved sustainability of 
animal productivity and production performance.  However, they have the potential to precipitate adverse effects 
on the livestock performance due to they contain some certain bioactive substance such as Saponins, Tannins, 
Trypsin inhibitors, Oxalates, Phytates, Haemagluttinins (Letins), and Cyanogenic glycosides. These  biologically 
active substance has  determinant effect the livestock production  in line with reduced protein deposition, altered 
feed intake and digestibility, absorption of nutrients and impairment of the immune response when the inclusion 
of these legume in  animal diets beyond the recommendation level of inclusion in diets. Conversely, bioactive 
substance have proven beneficial effect on which enhance the performance of animals’ through enhancing urea 
recycling, activating microbial efficiency in rumen  of ruminant livestock and has played an important role animal 
health protecting aspect. Further research is should be focused on the definition of appropriate strategies to better 
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exploit bioactive substance in livestock feeding, improving animal husbandry and contributing to environmental 
sustainability.   
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